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FREE-AIR SUMMARY. 

By L. T. SAYUELR, Meteorologist. 
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Freeair temperatures at all levels reached by the kites 
It will be averaged close to the normals for S tember. 

winds for tho month did not vary much from their nor- 
mals, although a somewhat eater southerly component 

this the former station showed a general excess of tem- 
erature, dthou h the temperature at  Royal Cent.er was 

da s making kite flights possi le at  this station undoubb- 

winds found from pilot-balloon observations showed no 
such preponderant southerly component, but .instead a 
definite westerly one. Pilot-balloon observations from 
stations north of Groesbeck, i. e., latitude 33', and east- 
ward from the Rock - Mountains showed the resultant 

8 m. p. s. At Groesbeck, however, t e general resultant 
winds above this heioht were a proximately 2 m. s. 

levels they were found to be slightly north of east, with a 
force averaging 3 m. p. s. 

high observations ob- 
tained at 8 m Juan, latitude 18' d i s  especially interesting 
in that it provides data for finding the resultant wind P,S 
high as 10,000 m. for the month with a considerable de- 
gree of accuracy. The average 
station based on an observation 
the month was 9,000 ni. The 
on 13 days, 14,000 m. on 8 days, 21,000 m. on 2 days, and 
the highest during the month was 24,000 m. on the 27th. 
From these observations it was found that the direction 
and velocity were remarkably constant from day to day 
up to at least 6,000 in. From this height to 15,000 m. 
and possibly even higher- the month showed winds of ex- 
ceedingly variable direction and only light velocity. It 
is at lea.st interesting, if not significant, that an easterly 

was found at  Ellendale and IY oval Center. As a result of 

% gelow the noriiia 91 . The coin arat.ively small number of 

edy  f had an influence in this respect as the resultant 

wind above 2,000 111. e f evation to be ap roximately WNW. 

from the WSW. At k e y  West, I; atitude 25' N. for tRkse 

l 

The lar e number of estreniel 
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component with moderately high velocity was found on 
the 15th from 17,000 m. to 21,000 m. and on the 27th 
from 18,000 m. to 24,000 m., the only two observations 
reaching those heiwhts. 

An exceedin ly k g h  single-theodolite pilot-balloon ob- 
servation, reac a ing an assumed altitude of 33,750 m., was 
made a.t Drescl on the morning of the4tli. This showed 
light winds averagingless than 10 m. p. s. froin theground to 
30,000 ni. From this altitude to the highest the indicated 
velocity increased to nearly 40 m. p. s., but there is con- 
siderabledoubt as to the accuracy of this portion of the 
observation. The direction was southerly at  the surface, 
but steadily veered in the first 4 kilometers to somewhat 
north of east,, where it remained to the highest level 
reached. 
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TABLE 1.-Free-air tenipertilure~, rekitiire humidities. and 'vapor pressure, 
during Scptemlw, 192.3. 

TEMPERATURE ( O C A ) .  
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VAPOR PRESSURE (mb.). 
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TABLE 2.-l+ee-air resultant winds (m.  p .  s.) during September, 1998. 

Altitude. 
ni. 9.1. 

(m.1 

Drescl. Nebr. Due West, A. C. Ellendale. N .  Dak. Groesherk, Tex. Royal Center Ind. Broken Arrow, Okla. 
(233 meters). (396 meters). (217 meters). (444 meters). (I41 meters). ( ~ 5  meter;). 

- -__ 
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THE WEATHER ELEMENTS. 

By P. C. DAY, Meteorologist, in Charge of Division. 

PRESSURE AND WINDS. 

The distribution of the atmospheric pressure during Se - 
expected, the most im ortant being the persistence of 
high pressure over the 8 ortheastern States and the Cana- 
dian Maritime Provinces, where the change from the 
preceding month was nearly twice as great as normal. In  
other localities the changes from normal were compara- 
tively small, though the averages for the different sec- 
tions were above normal save for small areas in the South- 
eastern States, in the near Northwest, and along the Cali- 
fornia coast, where they were somewhat less than normal. 

The cyclones were mainly unimportant, though there 
was rather ersistent low pressure and cyclonic activity 

was frequent and heavy, particularly at  the first of t.he 
month and again from about the 13th to 20th. Impor- 
tant cyclonic disturbances, at least from t.he recipitation 
standpoint, although there was no great &pression of 
the barometer, occurred from the 16th to 18th, when 
moderately low pressure moved from the central Rocky 
Mount.ain region to the northward of Lake Superior. 
Precipitation from this cyclonic area covered wide areas 
in bhe Great Plains and adjacent region, and was particu- 
larly heav in Oklahoma, eastern New Mexico, and or- 
tions of a&acent States. This was quickly followecfby 
a second slight de ression of the barometer that apperred 

Kansas, and by the following morning had developed 
$to a cyclonic storm of considerable proportjons, central 
m Iowa, attended by precipitation over w!de areas m 
the Great Plains, Mississippi Valley. and adjacent areas. 
This storm quickly diniinished in force and dunng the 
following day or two lost its identity over the North- 
eastern States, although the accompanying precipitation 
was unusually wides read and frequently heavy over 
much of the country P rom the Mississippi River eastward, 
except in portions of the Gulf States. 

The last decade of the mohth was mainly free from 
cyclonic storms of importance, save that from the 24th 
to 26th a small low area, but with a considerable depres- 
sion of the barometer, nioved from the vicinity of eastern 
Wyoming northward over the Dakotas and eastern Mon- 
tana into the adjacent Canadian Provinces, attended by 

tember, 1923, varied in some respects from that usual P y 

in the mid 8 e and southern Great Plains, where rainfdl 

on the morning o P the 19th over Oklahoma and southern 

a considerable rain area, with some local heavy falls for 

to 39th gave some 
of the year over 
Plains. At 

The most important anticyclone of the month moved 
into the upper Missouri Valley on the morning of the loth, 
remaining nearly stationary, but increasing 111 ma nitude 
for nearly 48 hours, when it gradually moved to t % e east- 
ward, accompanied by clear and cool weather successively 
over northern and central district,s from the Rocky Moun- 
tains to the Atlantic seaboard until the end of the second 
decade. During t.he last decade moderate anticyclonic 
conditions prevailed very enerally over the northern and 
central districts from the 6 reat Lakes eastward, attended 
mainly by fair weather and moderate temperature. 

In  the absence of important cyclones or anticyclones 
the air circulation was moderate and high winds or 
severe storms of any character were infre uent. A list 

the end of this section. 
The average pressure for the month exhibited no 

strong barometric gradients and the F l i n g  wind 
directions were mainly variable, thoug usually from 
southerly oink in the Great Plains, Mlssissippikalle , 
and from t R e Lake region to New England, from norther r y 
oints over tlie Southeastern States, and variable in the 

Far West. 

of the most important storms of the mont 'h is given at  

TEMPERATURE. 

September, 1923, was markedly free from sudden im- 
portant tem erature changes; in only a few instances 
were the 24- R our changes equal to or in excess of 20°, 
and these were confined to the nipre northern stations or 
to the western mountain distric.ts, where day-to-day 

to be large occasionally 

month had seasonable tempera- 
of the count , save that on 

re orted from oints in the Dakotas and Montana. 
h e  week ensing Se tember 11 was moderately cool at  

near the end in nearly the same districts, both cool areas 
extending slowly eastward, but largely losing their 

weather o 7 the year was 

the beginning over t R e western mountains, and again 


